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ABSTRACT: 

PURPOSE: To enable a motor to be smoothly 
started by finding the phases of a 
salient pole rotor confronted with respective 
phase stator poles, from an 
inductance value working between the salient 
pole rotor under stopping and the 
respective phase stator poles confronted with 
the rotor, and by determining the 
order of exciting a stator for starting the 
rotation of the rotor, according to 
the rotor phases. 

CONSTITUTION: Transistors 



Tr<SB>l</SB>-Tr<SB>6</SB> in the exciting 
winding 

16 circuit of tlie respective phase of a stator 12 

are turned ON in order for a 

fixed slight time, and voltage pulses are applied 

to respective phase windings 

16a-16d and the like, and the values of current 

flowing to the respective phase 

windings 16a-16d are detected by current 

detectors 20a-20c. After that, 

arithmetic is performed on relations between 

respective phase peak current 

values and respective phase Inductances, by an 

arithmetic section 32, and an 

inductance value is computed. Then, by the 

computed inductance value, the 

stopping phase angle of a rotor 14 is detected, 

and an exciting order on the 

stator 12 at the starting of a motor 10 is 

determined by a main control section 

30. As a result, the motor 10 can be smoothly 

started. 



COPYRIGHT: (C)1990,JPO8Japio 



® B * s 4# HF jf (J p) ©n^tam^m 

(A) ¥2-123979 
©intxi.' mm^ jti^M#^ ^sic 2^(1990)5^110 

H 02 P 1/26 7052-5H 



@m @ Bg63-274603 

U 11363(1988)11^ 1 B 

n A 7r:»--y ^'ttic^tt ajSi!mmiiJaa5sstts»*.ii«358o»ife 



mas 





IQ 


0 


































rT 




ii 








X 


s 


A 


c 


It 
















(D 












B 






















2 . 9* 


g)' 


m 






92 BB 


























1 . 












(D 


3? 


e 


a 
















© 


(^« C 


£ 








t r 


@ 


IS 


rT 


m 


c 




It 








m 








« 


« 










L 


X 


s 






CO 


» 


ft IB 


Ml 


m 




IC 


a 




L 






£ 


S6 


m 


n 




9 












* (C 


0 




li 










9 


y 






y 


X 




A C 






# * - 


:^ 




V} 










»c 






T 










0 






± 




K 




£ @ 










m 








m 


1^ k: 




;u 


X « 






/h 




M 91 




















IS © 


n 




tr - ^ 










r 5 




















- 








ft 




£ 


it 


L . 








(0 




it 




n 


A: 




tr 






& 




IE 






(0 




a 


D 








-e 


n 










69 






m 


mt 




lai 








•r 




>f 


y 










}b 








< i 




2 


-D 




IB 


CO 


BS 




? 








y ^ 








ft 












m 


m 








m K 


it 


r 




a 














a6 












a 






IB 







0 


T 


0 














© 


69 










Mi 






r 












» 






rT 




»j 






9 


y 


X 


SAC 














© 


IS 


lb 


55 & 






















2 














© 


{I? /X 


< 




t> 


2 


•0 


© 


IB 


© 


® 




m 


IC 


At 


r 




35 


m 


D 


- 9 


© 




IB 
















m 


D 






t 


2 


IB 


© 


s 






« 




© 




© 




y ^ 9 




y 


X 


«t 






^ 




a 


- 9 


© 


tit 


IB 






© 




© 


St J5x 




f 












r 




it ^ 


a: 


IC 


S 


fit 


L 








fit $ n 




T 
















© 


ft 


D 






«ft 


IB 






S J: 




IC 


r 












ft 










SI 




© 


US 


OS 


1 . « 








© 






U 


y 






X 




A 


c 










- 5^ © 




lb 






0 
































3 








@ 






© 




< 






2 




© 


IB 


© 


® 




& 




it 


r 




% 






- 9 


© 


& 


l§ 














0 








2 


IB 


CO 






^« 






© 


Iffi 


© 


-f 


y 




9 9 y 


X 




Is^ 




§r 




CO 


m 




* IC 


fig 




X 


iX 








■r 


set 


IC 


J: 


0 






© 


m 




s 


□ — 


9 


© 


{ft 


IB 










J: ^ IC 


r 




Cl 








ft 


t 


u 






ft 




© 


IS 




1 




9IC8B 




© 


Rl 






9 




9 




X S 


A 


c 












9 


©i&lfr 



-445- 



^ y :/ ^ 0 Ik © 1 @em^*l6^t'SC 
iSiLfSiifi^. 5? a o - ^ © «i « »9 <t ^ ^ i 



fJCa¥2-123979 (2) 

4t « - :5' (D£B365. 

±gBH^^a>Ba»aK:sa««aE*«^t& 
gi-rsi^KiuTttsgso-^'^s^KB-ra*) 









X S A 


c 




t 


T U ^ 








y X ffl 


A 
















& 


c:i:©Tf#StBB5&tti3SIBt*«Sa 




n r .0^ 


2 


o 







jLS-i<, X y 3 - y C J: S a - ^ m 



ai»»!R5l*CJ:0@f£**«PriE9 7 ^ ^ > ^ 
aACl>--4f*-^^©«!lJII!eB3&ttlc:iffc^T. flS 



-446- 



CUT 2-123979 (3) 













ft 


E9 S IC 






r 














y 9 ^ 




X S A 














2 GO M 


I^rTRO 9^^yxfiAC*-^ 


C *f It 




as^ 




LTS 


tt 


n 5 




^ L /t 


« 




H T $ S o 










^m<o 


1 




c^RSoT^U 7^^^;^SAC1^ 


- ^ 




^ 1 0 


11 > 2i^e©rtifflca»t 




o 


- 9 1 


4 <!:^JIfll i9«©S:g7 1 2 






6 o © 


S^^T'ttSSl 2 a^-l 2 ftCjtf 










s nr 




lr> * 




C J: 0 






o - 


1 


4 U . 







3&«^> D^B^©J£JS 




(♦iurj&rit^n. 4 


o 


©S5Sa 1 4 a - 1 


4 d 




L 






f& ^ . H ? 1 2 IC 




« a 1 2 a - I 


2 f 




6 


A< a It •=» n > * n » 




liAlis BIS. cm CO 


«S 


sicttiixr^rn/t^ 




3 is©att«tt^c n 


& 


© a IS IS 8t «E n . 


±£ 




1 


2 f^lQftlctt^r 




^ IC J: D . 


«^ 


^i^r 6 J: ^ IC«| j£ 


* n , 






a a 3& ISO IC « isj r 5 






2 d 




ICfifeoT0>5o C© 






4 






1 0©@^f^ffiFfESI:t 


m 


±i£©J: 


9 IC 


ffl3£?«aS&l 2 a- 


1 


2 f ( 1 2 a : 1 2 


d . 


1 2 b : 1 2 e . 12 


c 


: 1 2 f © 3 a ) 3^ £ 



^iiTK^Ht'i'^uTa-^niicjrat'Sttmtt^ 
j&ia§n> «-:,r^ a:e?i 2^0-^ 1 4Mic 



-447- 



■eiiB:£^a«®12a. 12d(05ktlc5ttLTtt 
D-^14a>15tttD««14a. 14c3^iEttU 

SI8i2b> 12eXttl2c^ 12f^attltt 

2 Bl C*' »t*ffl^^«ttg51 2 a-l 2 f^o- 
9 \ 4 a-l 4 dCDJt(tfJ§5^^l«»C-r5yi: 

SI 2bil 2cK:jfcfLrtto-:^«iai 4b36« 





6 


o 








GI£?iliC:|;it6:&ffia>lift»12c 


X 


\t 








1 2 b*a«irntf. «tJ6Lro 




9 


1 


4 


in 








11 


C 


c 


w 












o 


X 












1 


4 






«i 










c 










2 








"5 








X 





?fD3 ¥2-123979 (4) 



IC * (.^ 


r ffl 5 K IC li 




MIC. IsIIkK** J&fiET 


6 o - 


^ 1 A (omn^ 


IC 


MHi. 3^11 flit <C flig d 




y o -^mm ( 






y 3 - 


ft R IC * r 


— 


3£0I£«IC y w > y 


^ insr 






fc.o-^14fl>10lK 


«IC 1 




& 


nr. cti&om^^ffi 


o> r * 






a«i3cic/j:orir>So 




C . C (D 1^ - 4f 




- ^ 1 0 IC if r « . o 


- 4^ 1 


4 t^f^ ±^t&^ 






16 r 6 


IC 11 . 09 ;L . 




2KIIC*»ltsa^?«S 


SB 1 2 


a . 1 2 d <!: o 


- 


^Sg«14a. 14c3&r 




« f? ± L r tf> 






1 2 a 


. 1 2 d 


-^r 


^Lr4>. ttftftSlJblC 


J: £ @ 


I5c h ^ 14 a ^ 


L 


tf^ • fit n r . n - ^ 


1 4 tD 








^ o 


It r a « f 6 c 




;&<d&l^lc/j:-5o -eoiS^* 




IB X :/ 3 - 




^KlCJ:»3x 1 4 




1 4 a — 1 4 d 




S:£^ a« i 2 a - 12 f 


IC 5f u 


r ^ (D X ^ 11 isim L iSL m ^ ^ ^ 


m 





jSKlciRrscichic/iio Sfeic. ;*:%Ha^i, ftfcjt 





i& it o 






C C Tf> » I 


B (D H ^ <D @ ft ^ » JR r d 




0 tt IC if T . 


3 y 7* y 1^ C 


3 li3fiS« 




^ A A* 






IC a It 






3 y r y ^ 'V 


* o . 


» a o * - :^ ffi 


»r lEl ^ IC ^ L 


X D C > ^ 


s ^ ^ 


r 3 r ^ 1^ "I? 


* 6 o C CO 3 


y r y ^ c 


^ ® i[ 


«m;t;ii> t^^ 




^ » 1 6 IC if 


•t 5 A 


BIB. CIB 


(Z>lft« 1 6 a 


^ 1 6 d > 1 


6 b a: 


1 6 e . 16c 


i 1 6 f * * 


^ -ensar 




® P W M IB 


IC icsi-r s >f 


y - ^ 0 ft 




r S ► 7 y X 


4^ T r • - T 


r . a Cf ^ >f 


t - y 




^ K lb @ ft 1 








^ > h 7 > 5^ 




T r , — T r • 









-^a»0ft2 2;C^•^il^^fflt. V y y 

X ^ T r M —Tr. ©;ti'':ry|Ciei:r. ±IE 
DC 'J v^^gB*-^.©i[tt«BE*</<;i'XJiJBi tr 
9Ilw5?n. J^iBLfcia:^^! 2©««ll 6 a-- 

1 6 f Kmmmmi^mti ^ ^ ±^^mom:&^m 
«i 6 a-i 6 f \t^^ t ^ y ^ 9 

^y;cjft^i:«^:<rLfc0ft*^Tr*&C*!:ttajBI 
<Da 0 -C 25 o 

IC ^ IS r 5 o 

IC. ±£%-^eili0ftl 8icii£lc. #lBOia 
tt»«ICiaHlCS«MaS 2 0 a 2 0 cif^M 
mn^ti. «lB^aEn£Stt«Eft<D|ftffi;0ft^«6lc 

«ijdednrv^5o cn^o«ttiftaift2 0a'^ 

2 0 c©«im««lt«. A/DS1IIS2 4^:A^t 

it#9:2 sicsBttdn'S. ±m9^^z on. mc 



-448- 



60-:^ 1 A (Ommm I 4 a-1 4 dCDttttttfi 

a^K:j|>»j-5h5:^'/X:^Tr, :Tr,,Tr, 
:Tr4 . Tr. :Tr. ©#a«'-:e<DBiraW 

^-v^j^iaicjiD. mz^^juxy ^^mmm I 6 a 

ns«»o««Eii^maK(dmig2 0 & 2 0 ct? 
^^ttirso ««ttms2 0 a-2 0 c v^m ^ n 

fta^SrSo fll^. o-^ 1 4(D5^ai 4 a- 



?fBn ¥2-123979 (5) 
I 4 dirS^t^l 2ffi!I©««gBl 2 a-1 2 

««scttic>r y ^ ^ ^ y ^i^mu ^ . tt-»r. s 
«««iaiS2 0 8-^2 0 c K X ^ ^a^nm^ a/d 

$ijkS2 4*'*LT7'^i'^^HfcL.>©r"'^ 

^^^>x<t©8i€R^> C^;ttf. Ate 

t?llsL.-(V/i., )xt,,L.:AI§ 
(04yir^^y:^^y :«flE^<;u;^. i.rcAli 

ffl. ] rcttr^r. a»s(3 2K:j:o»ifrtitf. 

cd-e. o-^ 1 4©i@i£ic:ijitsttlift 

^ ♦§ ( A ♦§ . B IS X c ♦§ ) c i>' 1^ 6 a « ^ a 1 6 
(1 6 a-i 6 f) cD>f yir9^y7.^^WL^}tC 



ftjc. ±m\c isin^ 3 2-e»mufc>r>^^^:j^ 

Vx*||C:t>l^6<gn*^2o(0#g|C:|>ltStfi[^^ 5 

0©*aic±gB8i»^a:3 2Kx^x^xn^ti 
a. ^ - 9 1 4A«^©J:9/j:(i*Bft 1? 

<^n3&*2-3(DS:£^ia<ho-^ 1 4«>*ar|B 
•5K:T-:rii'itriBitffl2 8lc8B11*-tt-T*Mt 

c: t t> 7? * 6 o 

K:i;itSaiSJQf9E^j^»»$3 OTft^L. CO 

'X . ± © !5i Bj ic i> p r li . - :^ la ^ <D 



^^^^>:^«!:Og§e^^r-yju^kLrgBttgB2 SIC 

# * - ^ © f> ih » ^ © e ft * fr ;t . xya 
-^ISB^^^ieaao - ^©f|c±I^|c<?lj-5ttffi 

c % m © » « ] 

(X^ *-^©3x hfi««&»©ifLc^Brieij 7^ 
©/^tf>©a6g^i3iiw$#sci^fx<^ fE^©gift 



-449- 



¥2-123979 (6) 

I 0 • •pIR9 9^^yxfflAC't-!Jf*-^. 
14.. o-^^ 14a'^14d-'0-"5' 

20 • 28 • - gatt#a> 30 - 

• :£»l»iSBs 3 2 • • itHc^So 



4$iiFmnftii A 











Si 


* s ± 




o 






# s ± 








it- 






a 




It, 






04 


ft 






-450- 



If n3¥ 2-123979 (7) 

12 




^ 5 m 







^y^osz^:x. (L) 


0 

27L 







^ 6 g| 



-451- 



